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tubes, nor are those diameter values in accord with
the diameter values of the standard armchair tubes
[10].
It is important to point out that the behavior of
water molecules inside the hydrophobic nanotubes
is of great interest for biological applications.
There are growing lines of evidence suggesting
that, in the biological world, the transmembrane
channels, such as Kþ-channels [11] and water
channels [12–14], all have a pore lined with hy-
drophobic residues. Such a ‘greasy’ pore is be-
lieved to be important for facilitating efficient axial
passage of small ions or water molecules without
getting ‘stuck’ to the wall. The lengths of the
nanotube segments simulated here are in general
comparable with those of the hydrophobic pores
in transmembrane channels. This creates a possi-
bility of using segments of nanotubes as cell
transmembrane channels or pores. Moreover, the
extremely ordered hydrogen-bonded water net-
work inside the tubes is intriguing given that many
proton conducting membrane channels use a
continuously hydrogen-bonded water column (or
so-called water bridge) acting concertedly for
proton translocation [15]. It is worth pointing out
that, in another recent paper by Hummer et al. [7],
the authors used similar simulation protocol and
confirmed that the ð6; 6Þ tube can accommodate a
single file of water network that can be established
very quickly in the simulation. However, no results
were presented on the formation of water network
inside tubes of different sizes. We believe that the
phenomenon of formation of different sizes of or-
dered water network inside different tubes is ex-
tremely important. Although it is known that
some channel proteins employed singe-file water
(a)
(b)
Fig. 2. Cross-sections of the water configurations inside various tube segments. (a) A top view. The ordered water columns are clearly
visible. There are three water columns in the ð7; 7Þ tube, four water columns in the (8,8) tube, six water columns in the ð9; 9Þ tube. The
water structures were energy-minimized with 50 steps of steepest descent method [21]. The highly spiral nature of the water columns
inside the (8,8) tube makes the network not so visually obvious. (b) Stereo diagram of a cut-through side view of the ð9; 9Þ tube. For
clarity, inside the tube, only the water columns in the front are shown. The disorder-to-order transition is evident.
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Miscibilidad reentrante en mezclas binarias 31
(n= componentes-fases+2), si la mezcla presenta una sola fase (miscible) las tres variables
son independientes definiendo una regio´n de tres dimensiones. Sin embargo, las regiones de
coexistencia de dos fases son superficies bidimensionales donde so´lo dos de las variables son
independientes, estando la tercera determinada un´ıvocamente. La coexistencia de tres fases es
posible u´nicamente en l´ıneas unidimensionales que son las l´ıneas que unen los diferentes puntos
cr´ıticos.
En la figura 3.2 se representa un esquema de un diagrama de fases comu´n en muchas mezclas
reentrantes, en e´l la superficie de coexistencia tiene forma de campana. Los puntos del diagrama
de fases interiores a la superficie de coexistencia no son posibles para la mezcla, en ellos la mezcla
se separa en dos fases coexistentes cuyas composiciones vienen dadas por los puntos de corte
entre la recta paralela al eje de composiciones que pasa por ellos y la superficie de coexistencia.
Las composiciones de las dos fases coexistentes esta´n relacionadas entre si debido a que las
cantidades de los componentes de la mezcla son fijas.
Figura 3.2: Esquema de un diagrama de fases muy comu´n en mezclas binarias con comporta-
miento reentrante, la l´ınea que atraviesa la curva de coexistencia representa los puntos cr´ıticos
a baja y alta temperatura, el punto donde se cruzan (el ma´ximo de la campana) es un punto
cr´ıtico doble.
Los puntos en los que dχ/dT → ∞ se conocen como puntos cr´ıticos debido a que en ellos
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tubes, nor are those diameter values in accord with
the diameter values of the standard armchair tubes
[10].
It is important to point out that the behavior of
water molecules inside the hydrophobic nanotubes
is of great interest for biological applications.
There are growing lines of evidence suggesting
that, in the biological world, the transmembrane
channels, such as Kþ-channels [11] and water
channels [12–14], all have a pore lined with hy-
drophobic residues. Such a ‘greasy’ pore is be-
lieved to be important for facilitating efficient axial
passage of small ions or water molecules without
getting ‘stuck’ to the wall. The lengths of the
nanotube segments simulated here are in general
comparable with those of the hydrophobic pores
in transmembrane channels. This creates a possi-
bility of using segments of nanotubes as cell
transmembrane channels or pores. Moreover, the
extremely ordered hydrogen-bonded water net-
work inside the tubes is intriguing given that many
proton conducting membrane channels use a
continuously hydrogen-bonded water column (or
so-called water bridge) acting concertedly for
proton translocation [15]. It is worth pointing out
that, in another recent paper by Hummer et al. [7],
the authors used similar simulation protocol and
confirmed that the ð6; 6Þ tube can accommodate a
single file of water network that can be established
very quickly in the simulation. However, no results
were presented on the formation of water network
inside tubes of different sizes. We believe that the
phenomenon of formation of different sizes of or-
dered water network inside different tubes is ex-
tremely important. Although it is known that
some channel proteins employed singe-file water
(a)
(b)
Fig. 2. Cross-sections of the water configurations inside various tube segments. (a) A top view. The ordered water columns are clearly
visible. There are three water columns in the ð7; 7Þ tube, four water columns in the (8,8) tube, six water columns in the ð9; 9Þ tube. The
water structures were energy-minimized with 50 steps of steepest descent method [21]. The highly spiral nature of the water columns
inside the (8,8) tube makes the network not so visually obvious. (b) Stereo diagram of a cut-through side view of the ð9; 9Þ tube. For
clarity, inside the tube, only the water columns in the front are shown. The disorder-to-order transition is evident.
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The ESRF
Funded by 18 countries, the
European Synchrotron Radiation
Facility produces extremely 
powerful X-ray beams for use by sci-
entists in order to gain greater
insight into the structure and 
properties of matter. 
Every year, thousands of scientists
make use of the ESRF’s 
48 specialised experimental sta-
tions, known as beamlines.
SCIENTISTS FROM AROUND THE WORLD.
The ILL
The Institut Laue-Langevin is an
international research centre
specialising in neutron science and
technology. Funded by 11 countries,
it operates the most intense 
neutron source in the world
together with a suite of 40 high-
performance instruments. 
Using the ILL’s neutrons, scientists
can explore matter in a non-
destructive way in a wide variety of
scientific fields. 
The EMBL
The Grenoble site is home to an 
outstation of the European Molecular
Biology Laboratory, whose main labo-
ratory is located in Heidelberg,
Germany. The EMBL’s four major
missions are: fundamental research,
the provision of facilities and services
to European researchers, the devel-
opment of instruments and technolo-
gy for biological research, and
advanced training. The EMBL has 
18 member states. 
The Grenoble outstation takes full
advantage of the proximity of ILL’s
neutrons and ESRF’s synchrotron
light, tools which complement each
other perfectly for research in 
structural biology.
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THREE LEADERS IN THEIR FIELD
AS SERVICE INSTITUTES, THE ILL AND ESRF MAKE THEIR FACILITIES AVAILABLE TO VISITING
!"#$%&''&(#)*"#+,((--.-/./0((1203((!456(0
S318 C Cabrillo et al
2
4
6
8
I (
Q 
=
 
0.
6 
-
1 ,
 ωωωω
)
 
2
4
6
8
10
12
14
I (
Q 
=
 
1.
05
 
-
1 ,
 ωωωω
))))
0
20
40
60
80
100
-3 -2 -1 0 1 2 3 4
ω (THz)
I (
Q 
=
 
1.
5 
-
1 ,
 ωωωω
))))
-3 -2 -1 0 1
ω (THz)
Figure 6. A set of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spectra for T = 343 K and that on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted model
using equation (16). The broken curve shows the symmetrized inelastic intensity as predicted by
equation (16) and the dotted curve depicts the quasielastic contribution.
scale factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of propagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as a free parameter. For most wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodynamic linear dispersion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both temperatures, respectively. However, both frequencies ωm corresponding to the maxima
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Figure 7. The left-hand frames show the excitation frequencies for both temperatures. Estimates
for the square root of the reduced second frequency moment ω0 are given by the full curves. The
chain curves represent hydrodynamic dispersion "hyd = cT Q and the long broken curves stand for
c∞Q (see the text). The square roots of the reduced fourth frequency moments are shown by circles
with a dot when ωl is left as a free parameter and the short broken curves show the estimates for this
quantity if calculated using equation (15) with parameter values ωE = 1.55 THz and R0 = 4.62
for 343 K and ωE = 1.69 THz and R0 = 4.70 for T = 453 K. The full symbols give the ωm peak
frequencies and the crosses show the ωml maxima of the longitudinal current JL(Q,ω) correlations
as calculated from the fitted spectra. The upper-right frame depicts the effective lifetimes τeff as
derived from the model fits for 343 K (open symbols) and 453 K (full dots). The lower-right frame
shows the wavevector dependence of the C11(Q) elastic moduli. The full line shows data for K as
derived from ωl. The thick full symbol at Q = 0 shows the value calculated from bulk and rigidity
moduli of the room temperature crystal.
of the inelastic side peaks and those ωml derived from the maxima of the longitudinal current
CL(Q,ω) = ω2S(Q,ω)/Q2 calculated from the fitted spectra are significantly above ω0.
Sinceωml are equivalent to the characteristic frequencies of a damped harmonic oscillator they
may be considered as the true physical frequencies of the oscillatory motion under scrutiny.
At T = 343 K damping effects become increasingly important for Q > 0.6 Å−1. This
is easily seen by the difference between ωml and ωm. Moreover, for Q > 1.3 the excitations
enter an overdamped regime. The damping effects are far more noticeable at T = 453 K, as is
also shown by the larger differences between such frequencies. To quantify the lifetime of the
excitations at both temperatures, a relaxation time is defined in terms of the ratios of the higher-
frequency moments τeff = τ (ω4s − ω4l )/(ω2l − ω20)2. This amounts to considering K˜ (3) = 1/τ
that corresponds to the additional level employed in the continued-fraction expression given
by equation (18). The assignment to such a parameter with an excitation lifetime relies on its
strict equivalence to such a quantity (i.e. the width of the Brillouin peaks) that occurs as one
approaches the hydrodynamic regime. The result is shown in the upper-left frame of figure 7 and
shows that the lifetimes at temperatures close to melting are at most 0.35 ps, leading to mean-
free-paths of about 6 Å. Increasing the temperature has a deleterious effect on the lifetimes that
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Figure 7. The left-hand frames show the excitation frequencies for both temperatures. Estimates
for the square root of the reduced second frequency moment ω0 are given by the full curves. The
chain curves represent hydrodynamic dispersion "hyd = cT Q and the long broken curves stand for
c∞Q (see the text). The square roots of the reduced fourth frequency moments are shown by circles
with a dot when ωl is left as a free parameter and the short broken curves show the estimates for this
quantity if calculated using equation (15) with parameter values ωE = 1.55 THz and R0 = 4.62
for 343 K and ωE = 1.69 THz and R0 = 4.70 for T = 453 K. The full symbols give the ωm peak
frequencies and the crosses show the ωml maxima of the longitudinal current JL(Q,ω) correlations
as calculated from the fitted spectra. The upper-right frame depicts the effective lifetimes τeff as
derived from the model fits for 343 K (open symbols) and 453 K (full dots). The lower-right frame
shows the wavevector dependence of the C11(Q) elastic moduli. The full line shows data for K as
derived from ωl. The thick full symbol at Q = 0 shows the value calculat d from bulk nd rigidity
moduli of the room temperature crystal.
of the inelastic side peaks and those ωml derived from the maxima of the longitudinal current
CL(Q,ω) = ω2S(Q,ω)/Q2 calculated from the fitted spectra are significantly above ω0.
Sinceωml are equivalent to the characteristic frequencies of a damped harmonic oscillator they
may be considered as the true physical frequencies of the oscillatory motion under scrutiny.
At T = 343 K damping effects become increasingly important for Q > 0.6 Å−1. This
is easily seen by the difference between ωml and ωm. Moreover, for Q > 1.3 the excitations
enter an overdamped regime. The damping effects are far more noticeable at T = 453 K, as is
also shown by the larger differences between such frequencies. To quantify the lifetime of the
excitations at both temperatures, a relaxation time is defined in terms of the ratios of the higher-
frequency moments τeff = τ (ω4s − ω4l )/(ω2l − ω20)2. This amounts to considering K˜ (3) = 1/τ
that corresponds to the additional level employed in the continued-fraction expression given
by equation (18). The assignment to such a parameter with an excitation lifetime relies on its
strict equivalence to such a quantity (i.e. the width of the Brillouin peaks) that occurs as one
approaches the hydrodynamic regime. The result is shown in the upper-left frame of figure 7 and
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Figure 6. A s t of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spectra for T = 343 K and that on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted model
using quation (16). The broken curv shows the symmetrized inelastic intensity as predicted by
equation (16) a d the dotted curve depicts the quasielastic contribution.
scal factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of pr pagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as free par meter. For mo t wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodyn mic linear disp rsion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both t mperatures, respectively. Howev r, both frequencies ωm corresponding to the maxima
S318 C Cabrillo et al
2
4
6
8
I (
Q 
=
 
0.
6 
-
1 ,
 ωωωω
)
 
2
4
6
8
10
12
14
I (
Q 
=
 
1.
05
 
-
1 ,
 ωωωω
))))
0
20
40
60
80
100
-3 -2 -1 0 1 2 3 4
ω (THz)
I (
Q 
=
 
1.
5 
-
1 ,
 ωωωω
))))
-3 -2 -1 0 1
ω (THz)
Figure 6. A set of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spect a f r T = 343 K and that on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted m del
using equation (16). The broken curve shows the symmetrized inelastic intensity as predicted by
equation (16) and the dotted curve depicts the quasielastic contribution.
scale factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of propagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as a free parameter. For most wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodynamic linear dispersion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both temperatures, respectively. However, both frequencies ωm corresponding to the maxima
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Experimental data points are depicted by full symbols. Thick full curves show the fitted model
using equation (16). The broken curve shows the symmetrized inelastic intensity as predicted by
equation (16) and the dotted curve depicts the quasielastic contribution.
scale factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of propagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as a free parameter. For most wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodynamic linear dispersion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both temperatures, respectively. However, both frequencies ωm corresponding to the maxima
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Figure 7. The left-hand frames show the excitation frequencies for both temperatures. Estimates
for the square root of the reduced second frequency moment ω0 are given by the full curves. The
chain curves represent hydrodynamic dispersion "hyd = cT Q and the long broken curves stand for
c∞Q (see the text). The square roots of the reduced fourth frequency moments are shown by circles
with a dot when ωl is left as a free parameter and the short broken curves show the estimates for this
quantity if calculated using equation (15) with parameter values ωE = 1.55 THz and R0 = 4.62
for 343 K and ωE = 1.69 THz and R0 = 4.70 for T = 453 K. The full symbols give the ωm peak
frequencies and the crosses show the ωml maxima of the longitudinal current JL(Q,ω) correlations
as calculated from the fitted spectra. The upper-right frame depicts the effective lifetimes τeff as
derived from the model fits for 343 K (open symbols) and 453 K (full dots). The lower-right frame
shows the wavevector dependence of the C11(Q) elastic moduli. The full line shows data for K as
derived from ωl. The thick full symbol at Q = 0 shows the value calculated from bulk and rigidity
moduli of the room temperature crystal.
of the inelastic side peaks and those ωml derived from the maxima of the longitudinal current
CL(Q,ω) = ω2S(Q,ω)/Q2 calculated from the fitted spectra are significantly above ω0.
Sinceωml are equivalent to the characteristic frequencies of a damped harmonic oscillator they
may be considered as the true physical frequencies of the oscillatory motion under scrutiny.
At T = 343 K damping effects become increasingly important for Q > 0.6 Å−1. This
is easily seen by the difference between ωml and ωm. Moreover, for Q > 1.3 the excitations
enter an overdamped regime. The damping effects are far more noticeable at T = 453 K, as is
also shown by the larger differences between such frequencies. To quantify the lifetime of the
excitations at both temperatures, a relaxation time is defined in terms of the ratios of the higher-
frequency moments τeff = τ (ω4s − ω4l )/(ω2l − ω20)2. This amounts to considering K˜ (3) = 1/τ
that corresponds to the additional level employed in the continued-fraction expression given
by equation (18). The assignment to such a parameter with an excitation lifetime relies on its
strict equivalence to such a quantity (i.e. the width of the Brillouin peaks) that occurs as one
approaches the hydrodynamic regime. The result is shown in the upper-left frame of figure 7 and
shows that the lifetimes at temperatures close to melting are at most 0.35 ps, leading to mean-
free-paths of about 6 Å. Increasing the temperature has a deleterious effect on the lifetimes that
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Figure 7. The left-hand frames show the excitation frequencies for both temperatures. Estimates
for the square root of the reduced second frequency moment ω0 are given by the full curves. The
chain curves represent hydrodynamic dispersion "hyd = cT Q and the long broken curves stand for
c∞Q (see the text). The square roots of the reduced fourth frequency moments are shown by circles
with a dot when ωl is left as a free parameter and the short broken curves show the estimates for this
quantity if calculated using equation (15) with parameter values ωE = 1.55 THz and R0 = 4.62
for 343 K and ωE = 1.69 THz and R0 = 4.70 for T = 453 K. The full symbols give the ωm peak
frequencies and the crosses show the ωml maxima of the longitudinal current JL(Q,ω) correlations
as calculated from the fitted spectra. The upper-right frame depicts the effective lifetimes τeff as
derived from the model fits for 343 K (open symbols) and 453 K (full dots). The lower-right frame
shows the wavevector dependence of the C11(Q) elastic moduli. The full line shows data for K as
derived from ωl. The thick full symbol at Q = 0 shows the value calculat d from bulk nd rigidity
moduli of the room temperature crystal.
of the inelastic side peaks and those ωml derived from the maxima of the longitudinal current
CL(Q,ω) = ω2S(Q,ω)/Q2 calculated from the fitted spectra are significantly above ω0.
Sinceωml are equivalent to the characteristic frequencies of a damped harmonic oscillator they
may be considered as the true physical frequencies of the oscillatory motion under scrutiny.
At T = 343 K damping effects become increasingly important for Q > 0.6 Å−1. This
is easily seen by the difference between ωml and ωm. Moreover, for Q > 1.3 the excitations
enter an overdamped regime. The damping effects are far more noticeable at T = 453 K, as is
also shown by the larger differences between such frequencies. To quantify the lifetime of the
excitations at both temperatures, a relaxation time is defined in terms of the ratios of the higher-
frequency moments τeff = τ (ω4s − ω4l )/(ω2l − ω20)2. This amounts to considering K˜ (3) = 1/τ
that corresponds to the additional level employed in the continued-fraction expression given
by equation (18). The assignment to such a parameter with an excitation lifetime relies on its
strict equivalence to such a quantity (i.e. the width of the Brillouin peaks) that occurs as one
approaches the hydrodynamic regime. The result is shown in the upper-left frame of figure 7 and
shows that the lifetimes at temperatures close to melting are at most 0.35 ps, leading to mean-
free-paths of about 6 Å. Increasing the temperature has a deleterious effect on the lifetimes that
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Figure 6. A s t of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spectra for T = 343 K and that on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted model
using quation (16). The broken curv shows the symmetrized inelastic intensity as predicted by
equation (16) a d the dotted curve depicts the quasielastic contribution.
scal factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of pr pagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as free par meter. For mo t wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodyn mic linear disp rsion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both t mperatures, respectively. Howev r, both frequencies ωm corresponding to the maxima
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Figure 6. A set of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spect a f r T = 343 K and that on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted m del
using equation (16). The broken curve shows the symmetrized inelastic intensity as predicted by
equation (16) and the dotted curve depicts the quasielastic contribution.
scale factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of propagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as a free parameter. For most wavevectors the calculated and fitted values for this
quantity are very close, which validates the use of the extended model given by equations (16)–
(18). The hydrodynamic linear dispersion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approachesω0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both temperatures, respectively. However, both frequencies ωm corresponding to the maxima
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Figu e 6. A set of spectra measured on MARI for three representative wavevectors. The left-hand
column depicts spect a for T = 343 K and hat on the right-hand side those for T = 453 K.
Experimental data points are depicted by full symbols. Thick full curves show the fitted model
using equation (16). The broken curv shows the symmetrized inelastic intensity as predicted by
equation (16) a d the dotted curve depicts the quasielastic contribution.
scale factor A. Inelastic side peaks are seen in the spectra for Q ! 1.3 Å for T = 343 K which
are indicative of the presence of pr pagating density oscillations and become somewhat more
blurred at T = 453 K.
Figure 7 displays plots forω0 andωl calculated as described in [5] as well as the estimate for
the latter if left as free parameter. For most wavevectors the calculated and fitted values for this
quantity are very close, wh ch validates he use of the extended model given by equations (16)–
(18). Th hydrodyn mic linear dispersion cT Q given by the macroscopic isothermal sound
velocity cT = 1605 m s−1 for T = 343 K and cT = 1529 m s−1 for T = 543 K approaches 0
from above for T = 543 K approachesω0 from above for Q ! 0.3 Å−1 and Q ! 0.45 Å−1 for
both temp ratures, respectively. Howev r, both frequencies ωm c rresponding to the maxima
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